Introduction
Increased precision in the measured energies of nuclear reactions has led us to reconsider in a systematic analysis the energy transferred to atomic electrons, especially those in inner shells, during nuclear interactions.
The collision of charged reaction partners results in changes in nuclear charge and in recoil effects which can produce appreciable atomic excitation and ionization. If the nuclear velocities are small compared with K-shell-electron velocities, then the process is termed adiabatic.
The opposite extreme is termed sudden.
In a single nuclear interaction event the final atom is found in a particular stationary state according to a probability distribution. Resonance width (c.m., in eV) 7 3, 50 2. 5, <200 900 600, 900, <1000 600, 160 Table 2: 
